TITLE OF THE INVENTION 
Seat Structure 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a seat structure in which a three- 

dimensional net having a large hysteresis loss is employed. 

2. Description of the Related Art 

Conventional automobile seats generally include spring members 
attached to a seat frame, a pad material such as a foamed material or cotton placed 
10 thereon, and a skin such as a vinyl leather, woven doth, or leather covered thereon. 

On the other hand, seats other than the automobile seats generally 
include a pad material placed on the frame and covered with a skin, and some of them 
also include spring members for enhancing the cushioning characteristics. 

Although the spring members or the pad material acts to provide desired 
1 5 cushioning characteristics, conventional seats are mostly thick, heavy and costly. 

In view of the above, a variety of lightweight, inexpensive and thin seats 
have been recently proposed, and the inventors of this application have developed 
thin seats having a lightweight net of a three-dimensional structure that is provided 
with desired characteristics (spring characteristics, damping characteristics and the 

20 like) sufficient for a cushioning material. 

Fig. 5 depicts an example of the seat structures employing the three- 
dimensional net that has been developed by the inventors of this application, and 
particulariy depicts a horizontal section of a seat back. 

In the seat structure of Fig. 5. a three-dimensional net 52 stretched over 
25 a seat back frame 50 is selectively covered with a skin material 54. The skin material 
54 is sewn on the three-dimensional net 52. to which is applied a predetermined 
tension by a plurality of tension members 56. 
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With this structure, because the three-dimensional net 52 is sewn 
together with the skin material 54 at a location where the back of a seat occupant is 
brought into contact with the skin material 54, this location is high in surface rigidity 
and, hence, expansion and contraction of the three-dimensional net 52 takes place at 
5 locations other than the central portion (the portion with which the back of the seat 
occupant is brought into contact). 

Although the automobile seats employing the three-dimensional net are 
lightweight and have certain cushioning characteristics, they do not have a structure 
capable of selecting a riding feeling of being high in surface rigidity or a riding feeling 
1 0 in which the body of the seat occupant fits well with the seat and, hence, there is still 
room for improvement. 
SUMMARY OF THE INVENTION 

The present invention has been developed to overcome the above- 
described disadvantages. 
15 It is accordingly an objective of the present invention to provide a seat 

structure having an openable fastener that is attached to a skin of a seat back or that 
of a seat cushion to select the riding feeling of being high in surface rigidity or the 
riding feeling in which the body of the seat occupant fits well with the seat. 

In accomplishing the above and other objectives, the seat structure 
20 according to the present invention includes a seat frame, a three-dimensional net 
stretched over the seat frame, a skin material for selectively covering the three- 
dimensional net, and a fastener for connecting a portion of the skin material and the 
three-dimensional net. The fastener can be selectively opened or closed to change 
a surface rigidity of the seat structure. 
25 The seat structure may include a cushioning material inserted between 

the three-dimensional net and the skin material to reduce the vibration transmissibility. 

It is preferred that the portion of the skin material be a portion with which 
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the back of a seat occupant is brought into contact. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objectives and features of the present invention 
will become more apparent from the following description of preferred embodiments 
5 thereof with reference to the accompanying drawings, throughout which like parts are 
designated by like reference numerals, and wherein: 

Fig. 1 is a front elevational view of a seat back according to the present 

invention; 

Fig. 2 is a perspective view of an automobile seat frame structure having 
10 a seat back frame mounted in the seat back of Fig. 1 ; 

Fig. 3A is a cross-sectional view taken along line A-A in Fig. 1, 
particularly depicting a state in which a fastener has been closed; 

Fig. 3B is a view similar to Fig. 3A, but depicting a state in which the 
fastener has been opened; 
15 Fig. 4A is a cross-sectional view taken along line A-A in Fig. 1 when a 

cushioning material has been inserted between a three-dimensional net and a skin 
material, particularly depicting the state in which the fastener has been closed; 

Fig. 48 is a view similar to Fig. 4A, but depicting the state in which the 
fastener has been opened; and 
20 Fig. 5 is a horizontal sectional view of a conventional seat back. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

This application is based on an application No. 2002-302039 filed 
October 16, 2002 in Japan, the content of which is herein expressly incorporated by 
reference in its entirety. 
25 Fig. 1 depicts a seat back 2 having a seat structure according to the 

present invention. This seat back 2 is attached to a rear portion of a seat cushion 
(not shown). Fig. 2 depicts a frame structure of an automobile seat. The frame 



4 



Structure shown in Fig. 2 has a seat back frame 4, which is mounted in, for example, 
the seat back 2 shown in Fig. 1 . 

As shown in Fig. 2, the seat back frame 4 includes a pipe frame 6 of a 
predetermined shape and a plurality of trim retainers 8 having opposite ends secured 
5 to the pipe frame 6. 

As shown in Fig. 1 and Figs. 3A and 3B, a three-dimensional net 
(hereinafter referred to as 3-D net) 10 is stretched over the seat back frame 4 and 
selectively covered with skin materials 12 such as, for example, leather at a central 
portion, opposite side portions, an upper portion (head rest portion), and a lower 
10 portion thereof. 

The 3-D net 10 is formed of a three-dimensional knit fabric, which has a 
ground fabric formed into, for example, a knit texture or a honeycomb-shaped 
(hexagonal) mesh. The 3-D net 10 has a three-layered solid truss structure in which 
an upper mesh layer and a lower mesh layer are connected to each other by a pile 
15 layer having a large number of piles. Each yarn of the upper mesh layer and the 
lower mesh layer is formed by twisting a number of fine threads, while each of the 
piles is formed of a single thick string to provide the three-dimensional knit fabric with 
rigidity. 

A predetermined tension is applied to the 3-D net 10 by a plurality of 
20 tension members 16, 20, 22 in the manner explained hereinafter. 

The 3-D net 10 is folded at end portions thereof to form a double layer, 
and the folded portions 10a are wound around the pipe frame 6 with an elastic 
material 14 interposed therebetween. One end of a tension member 16 is sewn to a 
folded portion 10b behind the pipe frame 6 and, hence, opposite ends of the tension 
25 member 16 are sewn to two folded portions 10b located on opposite side portions of 
the pipe frame 6, respectively. The tension member 1 6 is held in contact with the 
trim retainers 8 with an elastic material 16 interposed therebetween. 



Each folded portion 10a is covered with one of the skin materials 12, 
and an inner edge portion of the latter together with the 3-D net 10 is sewn to one end 
of a tension member 20, the other end of which is fastened to one of the trim retainers 
8. An outer edge portion of the skin material 12 together with the folded portion 10b 
5 of the 3-D net 1 0 is sewn to one end of a tension material 22, the other end of which is 
fastened to one of the trim retainers 8. 

The skin material 12 positioned at a central portion (the portion with 
which the back of the seat occupant is brought Into contact) of the seat back 2 Is 
connected at vertically extending opposite side edge portions thereof with the 3-D net 
10 10 by means of two zippers 24 positioned on respective sides of the central skin 
material 12. That is, each zipper 24 employed as a fastener Is sewn at one side 
edge portion thereof to a vertically extending side edge portion of the central skin 
material 12 and at the other side edge portion thereof to a portion of the 3-D net 10. 
As shown in Fig. 1, an upper edge portion of the central skin material 12 together 
15 with another skin material is sewn to the 3-D net 10. The same is true for a lower 
edge portion of the central skin material 12. 

As shown in Fig. 3A, when both the zippers 24 are closed, the central 
skin material 12 and the 3-D net 10 positioned behind it are united to increase the 
surface rigidity. As a result, only the 3-D net 10 positioned laterally outwardly of the 
20 zippers 24 becomes to easily expand and contract. 

On the other hand, as shown in Fig. 3B, when the zippers 24 are opened, 
the opposite side edge portions of the central skin material 12 are separated from the 
3-D net 10 to reduce the surface rigidity. As a result, the riding feeling in which the 
body of the seat occupant fits well with the seat Is enhanced, and the 3-D net 10 
25 expands and contracts as a whole according to a load applied thereto. 

That is, the riding comfort can be optimized according to individual seat 
occupants by using the zippers 24 as connecting means for connecting the skin 
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material 12 and the 3-D net 10 and by selectively opening or closing such connecting 
means. 

Further, as shown in Figs. 4A and 4B, upon opening at least one of the 
zippers 24, a cushioning material 26 such as, for example, urethane, a 3-D net or the 
5 like may be inserted between the 3-D net 10 and the central skin material 12. In this 
case, the presence of the cushioning material 26 reduces the vibration transmissibility, 
thus reducing fore and aft vibration of the seat back 2. 

In addition, as shown in Fig. 4A, when the zippers 24 are closed, the 
riding feeling of being high in surface rigidity is obtained while reducing the fore and 
10 aft vibration of the seat back 2, and as shown in Fig. 4B. when the zippers 24 are 
closed, the riding feeling in which the body of the seat occupant fits well with the seat 
is enhanced while reducing the fore and aft vibration of the seat back 2. 

It is to be noted here that although in the above-described embodiment 
the seat structure according to the present invention has been discussed as being 
1 5 applied to a seat back, the present invention is not limited to the seat back but can be 
equally applied to a seat cushion. 

Although the present invention has been fully described by way of 
examples with reference to the accompanying drawings, it is to be noted here that 
various changes and modifications will be apparent to those skilled in the art. 
20 Therefore, unless such changes and modifications otherwise depart from the spirit 
and scope of the present invention, they should be construed as being included 
therein. 
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